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LIGHT EMITTING DIODE 

Publication Number: 06-005912 (JP 6005912 A) , January 14, 1994 
Inventors: 

• WATANABE MASANORI 
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Application Number: 04-159242 (JP 92159242) , June 18, 1992 
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JAPIO Class: 

• 42.2 (ELECTRONICS— Solid State Components) 
JAPIO Keywords: 

• R095 (ELECTRONIC MATERIALS— Semiconductor Mixed Crystals) 

• Rl 16 (ELECTRONIC MATERIALS— Light Emitting Diodes, LED) 

Abstract: 

PURPOSE: To provide a light emitting diode capable of improving external quantum efficiency by 
decreasing invalid emission. 

CONSTITUTION: There are a surface electrode 16, a pad portion 18 and primary branches 19a,... 
19d extending linearly from the pad 18 on the surface 30 of a light emitting diode (semiconductor 
chip). Moreover, there are at least secondary branches 20a, 20b and 20c extending linearly from the 
primary branches 19a,... 19d and tertiary branches 22a, 22b and 22c extending linearly from each of 
the secondary branches 20a, 20b and 20c. Along the pattern of this surface electrode 16, a 
semiconductor layer 3 1 including a light emitting layer 3 1 is provided directly below it. The 
semiconductor layer 3 1 has a projected mesa shape on the chip surface 30. (From: Patent Abstracts of 
Japan, Section: E, Section No. 1535, Vol. 18, No. 202, Pg. 2, April 08, 1994 ) 
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5 l7^&.£?fifc<7)^-y-^5 7a, 5 7b, 5 7c,-^r<lx. 
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9 

[0 0 4 1] |5j|l(a)Cijrf CCOLEDtt, ^ 

* 9 o tc^MM 76i, mm & ^^mitm 

9 1 frt>&Z>mm(7)*V$!>8 6a, 8 6b, 8 6c. 
T(^£ 0 _hlB*®mM7 6«, B£»f*C7VVy Kgf58 1 
miik<7)fr&8 2a. 8 2bi;, §§2ft<7)#&8 3a, 
8 3b, 8 3c. 8 3d, 8 3e. 8 3f, 8 3g, 8 3h<>, &m 
2<X(Dfrtfi8 3a,-, 8 3h^(b^Ufc^3^C7)^8 
4a. 8 4b, 8 4c. 8 4d, 8 4e, 8 4f, 8 4g. 8 4h£* 10 
UTt^S. -T4^t.> KgP8 1 £il£^v7{|«c 
¥fT4'imJiicM 1 'frO)ft&8 2a, 8 2b£t5:H\ ^(7) 
Jg 1 tkCD-frtfi 8 2 a. 8 2 MCgiEHfs? 2 ft£7>#££ 8 3 a, 
-. 8 3h^8^tS^TO^ 0 ££>K:#lf§2&tf)#&8 3 
a,-, 8 3MCgimcSl3#;<7>fr;£8 4a,- ;: , 8 4h£8:£ 
^•tTl^o' 3(7)^3^(7)^S«, ^^KSP8 1 

19 1 (^b^l^ 8 6a. •••)(£, S?®m®7 6(7)11 
3^(g^)£7)^-S8'6a,-c7)^#C, ^tlftlRft 
^CS^gUfcJi^Kt^oToSo m3^C7)^S8 4a. 8 20 

4 b, 8 4c,-(7)^{c«, w.T(D?mfom$ 1 

S£#X7)n>£^ KS58 5a, 8 5b, 8 5c, —1Mtit*>iX 
TUSo 

[0 0 4 2] ^(TH 1 ^*. ftC7Xfc-MCLT{mrSo 
<D£1\ mmicllCnkir&olZ, nMGaAsS«7 0C7)^ 
ffi&aSRfityC^^^LT, 3-^3(3 8 6 £0^1"^ 

©ftfC, ZO)±lZ, MOCVDSICJ:^ #^»{*S9 1 
£LTng>AlGaInP^-/ K/f 7 1, Ty K-^Al 
GaInPH^g7 2, pMAlGa I nP # KM 7 3 , 30 
pMGaAsn>^^7 h^7 4, nMGaAsSfttffllJfcji 7 5 

mi 9t-d ^&(T)^{.w-m.m^)^mi 1,12,1 

(3)*^ -7*hUV^:7-f £ffoT> nMGaAsm^ 
PJltS7 5 £iil#^Ca:y^><7"LT, ±125^2 7 Oa 
±0)fflftlZffiQ 8 5 £<7)§flQ 8 5 F^CpMGa 

As3>££ M74 

€><Wc x 3?®mH7 6 Z±mzMM1r& 0 7*bW7 40 

*ft-oX, mmWMl 6, n®GaAs«j5fLPIih^ 7 
Sfc^^pMGaAszl^^^ hJI7 4 &H^(7)7-\:$r-:/ 

tcsnx-Ti,,, ft^c sis 7 ooymmizmmw&i i * 
ffM-rsamrn. 

[0043] z.a)£?izLxi / mLfzm^ tv&mi 

9tr#Jf 7 1, 7 2. 7 3 <7)Jf:<7>#?¥l, \£ £fr<o. Z\OyB 

ftcnmm&tfitf¥&.ffioym.msfii£ y < ftoto 

So ZlWig^ «®7 2(7)C)*>JitB^7 Oa±(7)gi5 

iB3fe*ii*ffi»fa5(^-waiB) 7 9 hcosggi^^K^tcie so 
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[0 0 4 4] £tz, Z.<7)m3mffi&l<D£oltC9*&l Oa 

9 i zm-r&wrgr, n 1 , n 2 mmm 
o)£oiz¥mi*m3 1, 5iw^g{^«^ 

[0045] -fciB^f*^9 1 zmmt&m&iz 

MOCVD^^^jgfb-TSZlttCcfcor, ^7 0a 
Pfctii, GaAs^£7 0(7)ffi^{i£(0 0 lh M 

ffi<7)S^{4^{ 1 1 1 } tufe±, *tRSfl«>iK»#*tg 

[0 0 4 6] 

^UT^{C5£t>*sm2^c7D^i:, ^^(C±sBm2 
^^^^^SL/T^tcjg^sm 3 »:<^S*^& 

[0047] z.a)mmM3G¥j*-h*&s 
coo ^-hiBsams-ea^tiri >&h ^m^^y zfft 

A«v K»fc, -ksEA-y K»*»«bl*KJCH£tF*S5 1 ft 
(D^Si:, _hlBM l ft<7>^8^«b^iSU Tf^tcifiO'S 
m2&:(D'ft&£, £^C±§BII2ft<D#fe^^l£l,T 

±IB*®«S(7)ftSftW^W^ ; Stc|5Ct'b 

tcia^^-t+s^t^T-^So ufetfot, wtmti^L 
fzft*%m&<*vzf^&®-?&z\t.tfz%, 9mm. 

[0 0 4 8] _tlB*S«M(7)*Sft<7)^C7)^ 
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cm i ] z.o8&mm i nis^Ai Ga i n p& l e 

[02] JJEL E DOXWm&ZtskirmX'&Z. 
CEI 3] 3(75H0^^2HSgMc7)ZnCdSe^LED 

co^- ? ^sffi <h m & m So 

Cm 4] ZCOmM(Dm 3mmmCD AlGalnP^LE 

cm 5] z(nmfio>ftm*wmtz>mxibz>o 

OH 6] ft^<7)AlGaInP^LED<7)^»/:7*fc®£ 

^-rm-efe-s. 

Cm 7] "itafii*C7)AlGaInP^LED(7)^^^f 

1 ^alft/fisffi 

2, 3 

3a ftim 

1 0,4 0, 7 0 nMGaAs^M 
11,71 nMAlGalnP^y KJf 

emu 

22o 2lo 21b 




30 \O0 31 16 
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12.72 Tyb'-ZfAlGalnPWtm 

13.73 pMAlGalnP^^-v K/f 

1 4,4 5.74 p^GaAsny^^hS 
15,46 Al203*6BW 

16,47.76 mmmm 

1 7, 4 8. 7 7 HS«® 
1 8, 5 2, 8 1 t\y KSP 

1 9a,—, 1 9d, 5 3a.—, 5 3d, 8 2a, 8 2b Hi ft 
10 2 0a,— , 2 0c, 5 4a, — , 5 4c, 8 3a, — , 8 3h W,2 

2 la,—, 2 lc. 5 5a,—, 5 5c, 8 4a,—, 8 4h H3 

2 2a,—, 2 2c, 5 6,5 6a,—, 5 6c, 8 5.8 5a,— 

3 0,5 0.9 0 ?-y"7$m 

31,51,91 ¥mtem 

. 4 1 nIInGaAsA<y7 7l 

4 2 nSZnSe^5*>>Kl 

20 4 3 7y F-ZfZnCdSemm.J-frWm.mftM 

4 4 pMZnSe^^KJf 

5 7,5 7a,-, 5 7c, 8 6.8 6a,—, 10 0 .jt+J-ffi 
7 5 nMGaAsmSfaaifcJf 

cm6] 



200b 200c 




190 201c 200g 200f 

cum 
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